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INSTRUCTIONSi  • ~ " " 

1 . Group  I and  Group  II  questions  should  be  anš  wered  in  lbe  Main  An.nwer  Book. 

2.  Answer  anvv  6 questioni  úl  Group  TI. 

3 . A nswer  A LL  q ue.mions  in  Group  I and  G roup  1 1 1 . 

4.  Group  III  - Multljde  UJioke  qucstfous  - (whích  wtň  be  glven  to  the  candidaieá  halí  an 
hour  before  iJie  schedulSed  close  of  lbe  eiamination)  sEhhiUI  bc  answered  oulv  in  lbe 
space  pnovided  iuliiť  Maiii  Ansvn-ť  Bitek. 

5.  Use  of  Design  dala  Eiuoli/ialiles  iiol  permilled. 

6.  SymboLs  ušed  are  as  per  siandards.  Suilahle  ussumplkms  can  he  made  where  ver 

iíťcessary, 

GROU  P I MarJts  : 10  x 3 = 30 

1.  What  are  the  objectwes  of  using  FEA  to  solve  man  ufactu ring  problém  s?  Answer  with 
examples. 

2.  Děti  ne the  term  element  as  ušed  in  FEA  and  sketch  a few elements  tor  ID.  2 D and  3D 
situations. 

3.  Indicate  the  rnean  ing  ot  The  term  Near  Net  Shape  Man  ufactu  ring  and  the  role  of  CAE  in 
realizing  Near  Net  Shape  Man  ufactu  ring. 

4.  Ofotain  the  strain  rate  matrix  tor  a triangu  lar  element  with  three  nodes  at  the  vertices. 

5.  What  are  the  possble  boundary  conditions  at  the  tool  work  interface  in  metal  forming 
prob  lems? 

6.  Provide  examples  for  deformations  in  metal  forming  processes  that  are  of  (a)  plane 
strain(b)  plane  stress  and  (c)  axis-symmetric  . dustify. 

7.  How  is  element  connectivily  def i ned  and  implemented  while  computing? 
fi.  Interpret  the  meshing  in  the  folbwing  figuře. 


Figuře  for  Qn,  fl 

0.  Name  a few  defects  that  can  be  detected  by  a CAE  ba  sed  simulation  of  metal  časti  ng 
prcce  ss.  Provide  a few  sketches  for  these  defects. 
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10.  Name  a fow  softwares  that  ar#  finite  element  based  and  specific  tor  design  and 
man  uf acf u re  of  automoti  ve  compon  enfs.  Sketch  a ny  one  oomponent  th  at  is  des  igned  and 
manufactured  m this  way. 


1 1 . Present  the  structure  of  programme  thaí  solves  a metal  forming  problém  using  FEA.  The 
function  of  each  module  ts  to  be  e^plained. 

12.  How  is  slab  method  of  analysis  drfferent  from  finite  element  analysis  of  metal  forming 
probiems?  Explain  with  example. 

13.  Model  the  problém  of  metal  ca5ting(conventional  sand  casting)  and  obtain  the  finite 
eleroent  equations  todeterminethetemperature  distrbution.  Sultabie  assumptions  can  be 
made. 

14.  Model  the  problém  of  distortion  in  welding  and  derwe  the  neoessary  equations  to  solve 
using  FEA. 

15.  How  is  addition  of  filler  materiál  modeled  in  FEA  of  welding  processes? 

16.  Obtain  the  generál  express  ion  for  strain  rate  matric  for  a metal  forming  problém  that  can 
háve  plane  stres  Splane  strain  /axrs-symmetric  deformations. 

17.  Study  the  figures  below.  Identity  the  part  and  the  interpret  the  results  obtained  from 
analysis.  How  can  the  results  be  improved?  Will  the  designér  need  any  more  data  to 
make  decision? 
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Marks:  10  s.  I = LO 


Iscparamefric  elemenfs  use  s hape  f u nef ion  s tor 

A)  interpolafbn  BJinTegrafbn  C)  GoordinaTeTransformatbn  D)  mapping  node 


Consider  the  fimettona] 


n = / (F  fc  dv  — I 


.1 


Fu.  d5 


formu  lated  tor  The  plasfb  deformation  of  a rigid  plasfb  materiál 
The  f i isf  integrál  represents 

AJstrain  eneígy  B)  potential 

C)  wortí  doně  by  s u rf ace  forces  D)  bou  nda  iy  oon  ditions 

III)  Fóra  rigid  plastic  maTerial  Incompressbility  condition  implies 

A)  su  m of  princ  ipal  strain  s is  zero  B)  sum  of  princ  pal  stres  ses  ze  (o 
C)  sumof  normál  vebcifies  is  zero  D)  A,  C 

IV)  For  the  tran  sfo  rmat  bn  f rom  nat  u ra  I oooíd  inate  systém  to  g lobal  cooídi  natě  systém 
Jacobian  istobe 

A)  negative  B)  zero  C)  positive  D)  infinite 

V)  Casting  of  a long  section  lihe  lathe  bed  car  be  ideál ized  and  an aly sed  u sin g F EA  as  a 

A)  2D  problém  B)  3D  problém  C)  ID  problém  D)  axis-symmetric  I problém 

VI)  Distortion  in  wekJing  is  modeledas 
A)  fusbn  problém 
C)  Thermo-  mec  han  ical  problém 

VII)  Aspect  ratio  in  nwshing  influenoes 

A)  errors  B)  oonveigenee  C)  CPU  time  D)A,B,C 

Vlil)  To  predict  distortion  man  injection  molded  corrponent-’ — ~ — — analysis  is  needed. 
A)Warpage  B)  multi-laminatefilling  C)cooling  D)  A,B,C 

IX)  CAD  andCAE  models  of  adomain  are 

A)  geometrically  similar  B)  dimrensionally  similar 

C)  Functionalty  similar  D)  Functionally  dissimilar 

X)  If  a nodeifi  the  finite element  rrwsh  is  not  connected  this  leads  to 

A)  errors  B)  noernoras  connecting  isoptbnal 

C)  change  in  aspect  ratio  D)  A,C 


B)  mass  transfer  problém 
D)  stmctural  problém 


